Introduction
Let (X, d) be a metric space and T : X → X be a mapping; then T is called a Picard operator on X , if T has a unique fixed point and the sequence of successive approximation for any initial point converges to the fixed point. The concept of Picard operators is closely related to that of contractive-type mappings on metric spaces. It is well known that almost all contractive-type mappings are Picard operators on complete metric spaces. (See for more details [2] [3] [4] [5] [6] ).
In the present paper, considering the simulation function, we give a new class of Picard operators on complete metric spaces. The concept of simulation functions is given by [8] in fixed point theory.
Let ζ : [0, ∞)×[0, ∞) → R be a mapping; then ζ is called a simulation function if it satisfies the following conditions:
We denote the set of all simulation functions by Z. Before we give our main result we recall the following definition and theorem presented in [8] .
Definition 1 ([8])
Let (X, d) be a metric space, T : X → X be a mapping, and ζ ∈ Z.Then T is called a Z-contraction with respect to ζ if the following condition is satisfied: Taking into account Definition 1 we can say that every Banach contraction is a Z-contraction with respect to ζ(t, s) = λs − t with 0 ≤ λ < 1. Moreover, it is clear from the definition of the simulation function that
This shows that every Z -contraction mapping is contractive; therefore it is continuous. Theorem 1 Every Z-contraction on a complete metric space has a unique fixed point and moreover every Picard sequence converges to the fixed point.
If we consider the concept of Picard operator, every Z-contraction on a complete metric is a Picard operator.
Main Result
First we introduce the concept of generalized Z-contraction on metric spaces.
Definition 2 Let (X, d) be a metric space, T : X → X be a mapping, and ζ ∈ Z.Then T is called generalized Z-contraction with respect to ζ if the following condition is satisfied
where
Remark 1 Every generalized Z -contraction on a metric space has at most one fixed point. Indeed, let z and w be two fixed points of T , which is a generalized Z -contraction self map of a metric space (X, d) . Then
which is a contradiction. Now we give our main theorem.
Theorem 2 Every generalized Z -contraction on a complete metric space is a Picard operator.
Proof Let (X, d) be a complete metric space and T : X → X be a generalized Z-contraction with respect to ζ ∈ Z. First, we show that T has a fixed point.
Let x 0 ∈ X be an arbitrary point and {x n } be the Picard sequence, that is, x n = T x n−1 for all n ∈ N .
If there exists n 0 ∈ N such that x n0 = x n0+1 then x n0 is a fixed point of
which is a contradiction. Thus d n < d n−1 for all n ∈ N and
Therefore, the sequence {d n } is a decreasing sequence of nonnegative reals and so it must be convergent. Let
3) and (ζ 3 ) we have
which is a contradiction. Therefore, we have r = 0 , that is, lim
Now we show that the Picard sequence {x n } is bounded. Assume that {x n } is not bounded. Without loss of generality we can assume that x n+p ̸ = x n for all n, p ∈ N. Since {x n } is not bounded, there exists a subsequence {x n k } of {x n } such that n 1 = 1 and, for each k ∈ N, n k+1 is the minimum integer such that
Therefore, by the triangular inequality we have
Letting k → ∞ we get
which is a contradiction. This result proves that {x n } is bounded. Now we shall show that the sequence {x n } is a Cauchy sequence. For this, consider the real sequence
Note that the sequence {C n } is a decreasing sequence of nonnegative reals. Thus there exists C ≥ 0 such that lim n→∞ C n = C. We shall show that C = 0. If C > 0 then by the definition of C n , for every k ∈ N there exists
Using (2.1), we have
which is a contradiction. Therefore, C = 0. That is {x n } is a Cauchy sequence; since X is complete there exists u ∈ X such that lim n→∞ x n = u. We shall show that the point u is a fixed point of T. Suppose that
If we consider the proof, we can see that every Picard sequence converges to the fixed point of T . Therefore, T is a Picard operator. 2
The following example shows that our main theorem is a generalization of Theorem 2.8 of [8] .
for all x, y ∈ X . Thus, taking into account Theorem 2, we can say that T is a Picard operator.
In the next example, T is a Z -contraction and also a generalized Z -contraction with respect to the same ζ ∈ Z. However, T is not aĆirić-type generalized contraction. for all x, y ∈ X . That is, T is not aĆirić-type generalized contraction (see for details [1, 7] ).
Example 2 Let

